Arboviruses on the Horizon
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Arboviruses

¢ Arboviruses” = arthropod-borne
VIrUSES

¢» Arboviruses are vectored by
moesquitoes, ticks, sandflies, biting
midges, etc.

¢ FOCUS onl Mosquite-DoKrAe VIiruses
thiat are NOIF currentivain: ther ULs.,

PUEWhHICH POSE the greatest threat:
forftitlre Introdtiction:




Mosguito-miscellaneous

¢ 3,000+ mosquito sp. — worldwide

o Small % of species are competent
VECLOKS.

¢ Mosguitees get moved around
frequently, as adults or asi eggds.

¢ 100+ arbeVvirtses that are currently.
KREWRI tor BE pathiegenic tortimans:
MeSst aremesquite-Derne:

¥ Ihree major Families: et ArBOVIRUSES



Mosqguito-Borne Arboviruses
Family Flaviviridae / Flaviruses

¢ Banzi » Murray Valley
¢ Bussuguara ¢ ROCIO

¢ Dengue 1,2,5,4 ¢ Sepik

» Edge Hill » Spondweni

¢ Ilheus ¢ Usutu

¢ Japanese ERceph. o \Wesselbron

¢ Kokobera <

9 KURjIn 9 Yellow Fever

¢ Zlka



Mosquito-Borne Arboviruses
Family Togaviridae / Alphavirus

& Barmah Forest .
¢ Chikungunya

¢ Viayare

¢ O 'nyong-nyong

& Ross River

& Semlikil Ferest

¢ SinkIs

9 VEE




Mosquito-Borne Arboviruses
Family Bunyaviridae

¢ Apeu ¢ Bunyamwera

¢ Caraparu ¢ Germiston

o Itaqui & lensaw.

¢ Madrid ¢ Bwamba

¢ Marituipa » GUaroa

» Murutucu & SNOWSHOE hare
» Nepuyoe ¢ lahyna (LCumine)
9 Oriboeca ¢ Catu

¢ Ossa 9 GlUamea

¢ Restan ¥ Rilic\Valley  Fever:



Arboviral Clinical Syndromes

o Acute CNS illness — aseptic

meningitis and/or encep

¢ Acute benign fevers (wit
exanthem)- usually: self

nalitis
7 OF Without

Imiting

¢ Hemoerrnagic fevers — acute febrile
liness, capillary leakage, extensive
HEMOrFNade), shock, lIVer daimage

9 PolVartEtisSistRaSH — arthragias o)

Valivingrduration



Arboviruses on the Horizon

¢ L.ess than 10 years ago, West Nile
virus (WNV) was “on the horizon.”

» WNV' — serves as an example off what
can happen When a new: Virus Is
Intreduced Inte: al different ecology.
anadl intoer naive; pepulations.

o WINVSWasha Wake-tprecall o PH-

o \West Nile virus ist not the first
arbovirus tor enter the ULS.,, and it
WoeRIt Berthelast: 5 Peterson, ChE




Oh, what short memories we have..

o WNV response — dramatic 1 programs.
o WNV Isi not geing away.

» WNV is considered “old news."

¢ Federal & local fitnding Is declining|

¢ Surveillance / Vector control
Programs aré being dismantlied
dCrOss| the, country.

9 hese Whe alftoNearn Homrthe
PaSt, aife destinear torrepeat it




Factors that iIncrease the odds for the
Introduction of hew arboviruses

¢ Animals, birds, arthropods & pathogens
are being moved around the globe; by
natural means or human intervention.

¢ International travel
¢ [nternational trade
¢ Climate change / glewalf wWarming

» Ongoing/expanding arbevirall disease
oUtBreaks

9 Pathiegen — changes at moelectlarievel
¢ Decliningliniastruictlre; te) dEtECE 3 FESPond



Chikungunya

¢ logaviridae, Genus Alphavirus

¢ Principal vectors = Aedes aegypti & Ae.
allbepictus

¢ Reservoir = humans — infiection; can result
N very: high viremias: (>108" copiesy/mi
plasma) Befere & during early: illiness.

¢ Makonde word meaning bent / contorted™
= ElEring torthe stoopedl POSEURES O
PAIENTS — dUE! te) SEVERE! joInt painL

¢ st descripednr 1955 ellowing
eUthreaksionrtherMakonde Plateal
pEtWEEn IV eZzambidlerssiianganyiikes



Chikungunya Symptoms

¢ Similar to dengue
¢ Sudden onset of fever

¢ Severe arthralgia (jeint pain) &
myalgia (muscler pain) resulting in
steeped posture

s Macllopapular rask

¥ [Heaaache), fiatigle;, nalsea

¥ lcongl lasting disapility, due to
pensistenit arthralgiar-SCrpplingrpain




Chikungunya: Recent Events

¢ Indian Ocean Region — Seychelles,
Mauritius, Comoros, Re‘union - favorite
tourist destinations for Europeans

¢ Reunion Island — 2006 — 266,000 cases
(35%) of pepulation)

¢ India — 2006 - 1.39 millien cases

¢ 2007 — spread te Malaysial & Indenesia

¢ Elrepean travelers — France, Germany,
Italy, ete. — ImpoKted cases| (e.g. 600 cases
N Erance):

9 Outbreak in italy, 2007 — lecal
transmissioRtViarAe. alldepIctls
MESEUItEES. ZO0F CaSES Feported

¢ 38 imported cases — U.S.



Western Indian Ocean
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Chikungunya

¢ Evidence of point mutation which altered a
single amino acid in virus envelope protein

¢ Enhance infectivity off mosquito vectors —
allowed virus: te replicate easily in midgut

¢ 100-X InCrease In Virusi congc. In salivary
glands off the, moesauito.

¢ Possible increase in viktlence as evidenced
9V 1 SEVErItY: 8L PERSIStENCE O SX & 1
PropPEKRtIoN ol fiatalinfections (f/1, 000
CASES)).




A Tale of Two Mosquitoes




Aedes aegyptl IN the U.S., 2006 — source c. Moore

Ae. aegypti-2006
I Positive (69)
Unknown status(1)

No report (3039)
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Diseases potentially vectored by
Aedes albopictus

¢ Chikungunya

¢ Dengue 1,2,3,4
¢ Japanese Enc.
¢ Mayaro

» Ortingoe

& Potosi

¢ Rift Valley Fever
& RoOSs River

¢ San Angelo

¢ Sinbis

o VEE

¢ Yellow! Fever



Aedes a|b0p|CtUS in the US, 2006 — source €. Moore
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Rift Valley Fever (RVF)

¢ Family Bunyaviridae -
¢ Genus Phleboevirus

¢ First ID'ed inf Kenya in
19350 as the cause of
mertality: & abortien in
livestock

¢ Epizeetics in animals occul:
afiter neavy/ rains &t
HeodING WihICH FesuUltin

PGS Off AEJES Sp.

¢ LLIVestock morb./mert.
DRECECES hUman ouUthrEaks

o, A
L



Rift Valley Fever (RVF)

¢ Reservoirs: livestock (cattle, sheep, goats,
camels) — high viremias during infection.

¢ Human exposure usually: eccur through
exposure to the infected livestock —esp.
blood|, tissues, fluids, aerosols.

¢ Occupational Risks herding, milking,
Slaughtering/bButchering, animaill care,
Veterinary, practice, farmers, ete.

¢ Consuming tnpasteurized milk; ete.

¢ Moesguitees (Anepheles) Mansenia, AEdes)
can alsprtransmitRVE e UmERS:

9 RV IE=SpHimaHNVARUraINarea’s



Rift Valley Fever Map

& = endemic regions
¢ GIreen




RVE Symptoms

¢ Range of sx: asymptomatic — severe

o Mild: flu-like — sudden onset fever,
HA, muscle pain, jeint pain

» Some cases: meningitis-like wy stifff
neck:, light sensitivity, appetite loss,
VoOImiting

¢ Resoelves Wyin 4-7- days



RVE Complications

¢ Ocular form: retinal lesions — blurred or
decreases vision. Vision loss is usually not
PErmanent.

¢ Menindeencephalitis: severe HA, memory.
loss), hallucinations, confusion,
disorientation|, VEertigo, convulsions,
lethargy;, coma

¢ Hemoerrnadgic iever: lIVEr diSEase,
jalundice, vemitingrvlieodl DIeedy: steels,
PUrPUIFC rashl OF eceymeses (bleeding in
SKinY), BIEEaIng oM gUimSs, NeSE), Vaging




Significant RVF Outbreaks

¢ 1977-1978 — Egypt — 18,000 cases

¢ 1997-1998 — Kenya, Somalia,
Tlanzania — est. 89,000 human
Infiections

¢ 2000 — Saudi Arapia — 800+/- cases
¢ 2000 — Yemen — 1,000 +/- cases

¢ 2006-2007 — Kenya Noertheast
Province 400+ cases (il shdeathns)

¢ Moest recent 2008 — RY/E iR blfalerin
VMiptimalangarReEFIon ol SeUth AliIca



FIGURE 3. Number of reported Rift Valley fever cases
(n = 330), by date of illness onset — Kenya November 2006—
January 2007*
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*As of January 25, 2007, for cases with known date of onset.




RVF Response

¢ Impose, ban on slaughtering animals
¢ Ban on moving livestock

¢ Closure of livestock markets

¢ Livestock vacceination

¢ Prevention education

¢ \/ector Control L 5 & /;

-'l_




Yellow Fever (a.k.a. “Yellow Jack™)

¢ Genus Flavivirus

¢ Virus / mosqguito connection was made by
C. Finlay & W. Reed — late 1800's

¢ \/ectors: Aedes aegypti, Ae. albepictus,
Ae. Sp., IHaemagogus Sp.
ORESERVOIIS:
- Syivatic/Sjungle™ cycle ~-nonmnumain
primates (Imonkeys) Bl TR .
- Urbanicycle - humens i e




Yellow Fever Symptoms

¢ Range of illness: mild - severe

¢ Early Sx: Fever, chills, severe HA, back
pain, muscle aches fatlgue nausea,
vomiting, weak/slow pulse

¢ Period of brief remission

¢ [oxic Phase: return of sk, plus stomach
oalin;, Jaundice, NOSE bleeds; gum Bieeding,
Plack Vomit;, purpuUrc hemerihages

¢ [Late Stages ypotension), shock, Metanolic
dcldosis;racutertupltiar NECHoSIS, cardiae
gt/ tamias; CONlSIenNs; SEIZURES, CorRla




Approximate Global Distribution of Yellow Fever,
by State/Province, 2007




Yellow Fever - making a comeback

¢ Wide spread vaccination campaigns 1940-
1960 virtually: eradicated urban YF

¢ \/accine campaigns stopped — new
generation Without immunity,

¢ 1990’s — YF has been on the rise
o 18 countries In; Afirica Wy Cases since 2000
¢ Hardest it regien= \West Africa

9 WiHH@restimatess 200), 000 Casesy/Vear With
50,000 deaths



Yellow Fever in South America

¢ Most cases in S.A. have been
Yjungle® YE - rural areas

¢+ 2008 ongoing YF outbreak in
Paraguay: — the first eutbreak in 30+
Vears.

o 22 cases Wy &l deaths - incliuding
rural & urban areas.

¢ \/ErY Serious CONCErNS o Fapid
Spread Il peorer Urban commURItES

¥ Palraguay: nas declared eEMmERGENCY.



Yellow Fever in Paraguay.

¢ YF outbreak has caused mass panic

¢ Mass vaccination campalgns
underway wy/ the 17D vaccine.

o More than 1.27 million doses: given.
¢ Long lines at health facilities

¢ lLocal sUupplies; oif Vaccine are being
depleted.

o Nejgnboeringrcountries; France &u ULIN:
aie delivVering mere Vaceine:

9 ONE Case just reportediin Argenting



And there are other arboviruses out
there on the horizon...

¢ Japanese Encephalitis

¢ O'nyon-nyong

¢ \/enezuelan Equine Encephalitis
» Murray: VValley:

¢ UstitO * Ed
¢ KUnjin ’

VNI |



The arbovirus of most Immediate
concern to Arizona
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